Autocrine and juxtacrine effects of amphiregulin on the proliferative, invasive, and migratory properties of normal and neoplastic human mammary epithelial cells.
Amphiregulin (AR) autocrine loops have been associated with several types of cancer. We demonstrate that SUM149 breast cancer cells have a self-sustaining AR autocrine loop. SUM149 cells are epidermal growth factor (EGF)-independent for growth, and they overexpress AR mRNA, AR membrane precursor protein, and secreted AR relative to the EGF-dependent human mammary epithelial cell line MCF10A. MCF10A cells made to overexpress AR (MCF10A AR) are also EGF-independent for growth. Treatment with the pan-ErbB inhibitor CI1033 and the anti-EGF receptor (EGFR) antibody C225 demonstrated that ligand-mediated activation of EGFR is required for SUM149 cell proliferation. AR-neutralizing antibody significantly reduced both SUM149 EGFR activity and cell proliferation, confirming that an AR autocrine loop is required for mitogenesis in SUM149 cells. EGFR tyrosine phosphorylation was dramatically decreased in both SUM149 and MCF10A AR cells after inhibition of AR cleavage with the broad spectrum metalloprotease inhibitor GM6001, indicating that an AR autocrine loop is strictly dependent on AR cleavage in culture. However, a juxtacrine assay where fixed SUM149 cells and MCF10A AR cells were overlaid on top of EGF-deprived MCF10A cells showed that the AR membrane precursor can activate EGFR. SUM149 cells, MCF10A AR cells, and MCF10A cells growing in exogenous AR were all considerably more invasive and motile than MCF10A cells grown in EGF. Moreover, AR up-regulates a number of genes involved in cell motility and invasion in MCF10A cells, suggesting that an AR autocrine loop contributes to the aggressive breast cancer phenotype.